The present research was aimed to investigating the competitiveness in Indonesian banking sector during the period of 2005 to 2016, to set the limit of the scope of the study a total sample is 84 banks. This research was conducted by grouping banks based on ownership and based on BUKU (General Bank based on Business Activities). The study also aimed to analyze the banking competitiveness based on classification of banks and groups of capital ownership. The study was conducted by evaluating the value of Hstatistic for the research model comprising of three input variables, namely funds, labors and capital. The results of the research show that the market of banking industry in Indonesia is classified as monopolistic competition. The limitation of this study is that this study only looks at the competition variable, and has not seen its relationship with other variables. In subsequent studies, it is expected to conduct research related to competition and relate it to other variables, such as market share or level of market concentration.
INTRODUCTION
As a country which has the largest number of banks, based on ownership, Indonesia classifies its banking structure into several groups, consisting of government banks, national private foreign exchange banks, national private non-foreign exchange banks, regional banks (BPD), joint venture banks, and representative offices of foreign banks (Figure 1) .
Banks in Indonesia are currently encountering intense competition, given the fact that there is quite large number of banks in Indonesia. In addition, there is also an increase in growth of the bank's business due to the government policies related to banking minimum capital requirement which then led to bank classification into 4 groups of BUKU (General Bank based on Business Activities). The development of banks based on the group of BUKU within the last 3 years (2014 -2016) can be observed in the Figure 2 .
As seen in the Figure 2 , the increase in the number of banks since the regulation was enacted in 2014 has undergone a series of changes. Yet, until 2016, the banks within group of BUKU 4 were dominated by the four largest banks in Indonesia (Bank Mandiri, Bank Negara Republik Indonesia, Bank Rakyat Indonesia and Bank Central Asia). On the other hand, the number of banks continued to decrease with a series of mergers and acquisitions in order to realize the minimum capital requirement. As such, it caused high concentrated market of the banking industry which led to poor competition of the business. Concentration is ownership of a large number of resources by a certain group of industry players. In fact, an industry will have good and sound business competition provided that the market is not concentrated, or in other words, the industry is not only dominated by large companies. Indonesia, The Financial Services Authority, 2016 (processed) Several previous studies conducted by Athoillah (2010) , Mulyaningsih & Daly (2011) proved that Indonesian banking industry was in a state of monopolistic. In addition, Widyastuti & Armanto (2013) also mentioned that the Indonesian banking market was classified into a monopolistic market during the consolidation period.
There are several important grounds why this study is necessarily conducted. First, competition is an important aspect in the industry which enables the products being generated can have an impact. Second, the practice of market structures which becomes increasingly concentrated in business activities results in more intense concentration of industry which tends to reduce competition between companies. It can eventually bring about less efficient behavior. In order to be able to observe the extent to which the banking competitiveness exists, the method of Panzar Rosse model is proposed. Bikker & Haaf (2002) stated that the Panzar Rosse model is able to prove that monopoly can increase input prices in order that they can increase marginal costs, while they can reduce output and income; thus, the resulting value will be zero or negative. Broadly defined, Panzar Rosse model is a nonstructural approach which assesses the level of competition based on the cost structure assuming that the bank operates in a long-term market equilibrium state. In addition, the Panzar Rosse model is also considered being capable of overview on the market structure more broadly by using simple calculations using simple regression model (Shaffer, 2004 ).
Panzar Rosse model employs the H-statistical concept which will generate quantitative assessments on market competition. The H-stat value is obtained from the sum of the elasticity of the input price by using the revenue value to determine the market structure. The basic concept of this method is that the changes in input prices can affect other changes in income. Initially, a research which employed Panzar Rosse method was first conducted by Shaffer (1982) and Molyneux, Thornton & Lloyd-Williams (1996) , both of whom showed the research results that the market indicated monopolistic competition. Furthermore, Anzoategui, Pería, & Melecky (2012) proved that the level of competition in the banking industry is one of the most important factors in depicting how bank products can create a major impact on banking sector. In addition, the role of the government, such as their intervention in establishing other policies, also drives a major influence in the banking industry.
The novelty in this study is the Panzar Rosse test conducted on all banks in the industry, besides that it is also conducted tests on banks based on the group of each bank, this has never been done together before. The hypothesis of this study is how the competitive conditions in the Indonesian banking industry, whether in a state monopoly, monopolistic competition or perfect competition, and whether there is a difference if the Panzar Rosse test is based on a bank group.
LITERATURE REVIEW
Firstly developed by Panzar and Rose in 1987 , the Panzar Rosse model is a nonstructural model which identifies the level of competition in the printing industry. In both of their researches (Panzar & Rosse, 1987; Rosse & Panzar, 1977) they formulated a simple model for measuring oligopoly markets, perfect competition and monopoly, and also developed a test to distinguish between these models. The method of Panzar Rosse (PR) reduces the form of equation and acceptance through utilizing company's income and price data. The evaluation is performed based on the nature of the reduction in the form of income equations in banks using the H statistical test as a measure of the level of competition in the banking (Vesalla, 1995) . The value of H can empirically distinguish prices in imperfect competition, ranging from monopoly, monopolistic competition to perfect competition (Bikker & Haaf, 2002) . In addition, according to Spierdijk & Shaffer (2015) , Panzar Rosse is a measure commonly used in assessing the strength of banking market. Shaffer (2004) in his research stated that the Panzar Rosse model uses data from company-level with H test statistics to capture the level of competition in banking.
In the study conducted by Kashi, Beynabadi & Mosavi. (2015) , they show that level of concentration declined when structural changes occured in banking. The results of the Panzar Rosse test showed that the Wald Test rejects the hypothesis assuming that the market is monopolistic or perfect competition. Therefore, it infers that total income of bank is earned in monopolistic market state. In contrast to them, Yuan (2006) in his research claimed that banking in China is close to the market of perfect competition with a very competitive market.
To measure the competitiveness of a market in an industry, it requires a method which was initially introduced by Panzar & Rosse (1987) which is in a form of equality of income and prices. Vesalla (1995) provided the H sign for the sum of income and prices, in which, if H-stat obtained is less or equal to zero, the market tends to be either monopoly or oligopoly. On the other hand, if the value of H is equal to unity, it means that the market experiences perfect competition. Bikker & Raaf (2002) In a perfectly competitive market, an increase in input prices will lead to an increase in average cost, or in the long run, the price set will be equal to the average cost it incurs. In other words, it will increase the output price to maintain profitability. When companies quit from the competition, it will cause an increase in demand, which will eventually lead to increase in prices and revenues equal to the costs increment (Bikker & Haaf, 2002) . Meanwhile, in monopolistic competition or collusive oligopoly, increased marginal costs occur when input costs increase; thus resulting in decreased income. Bikker & Haaf (2002) in their research revealed that H values can empirically provide a difference within the process of price formation in the theory of imperfect competition. Panzar Rosse's empirical model assumes that banks have income and cost functions in the form of linear log. Where OUT represents output, n denotes the number of banks, FIP is the input price and EXIRevenue and EXICost represent variables that affect the receipt and function of bank costs, respectively. The empirical application approach of Panzar and Rosse assumes the log-linear function marginal cost for banks i. In addition, PR also models profit maximization which will be generated at a level where the marginal cost is equal to marginal revenue, resulting in equilibrium values for output:
The equation model of revenue earned as follows (Bikker & Haaf, 2002) : According to Yeyati & Micco (2007) , TIR is the ratio of interest income to the total balance sheet, while AFR is the price of funding; HALE is labor costs (wage rate); PCE is the price of capital expenditure; OI is the ratio of other income to the total balance sheet, and BSF is exogenous specific factors of a bank, such as the risk component, the difference in deposit mix and the size of the bank's real assets.
H is the value of elasticity in the equation of income which is described by price. The value of H can be calculated using β as the funding elasticity against the changes in funding costs, γ as income elasticity to the changes in human resources, and ϑ is defined as income elasticity to changes in capital prices. Bikker & Haaf (2000) conducted a study using Panzar Rosse model carried out in 23 countries for 10 years, the results of which revealed that the banking market was characterized by monopolistic competition. Banks competition became stronger for large banks (operating in the international market) while increasingly weak for small banks which operated locally. In the researches carried out in several countries, it was obvious that the competition in the European market was more intense in comparison with other counterpart. In addition, in another study, Bikker & Haaf (2002) stated that the Panzar Rosse model can prove that monopolies can increase input prices in order that they can increase marginal costs, while output and income are reduced to gain H value to be zero or negative.
There are several assumptions to be taken into account when using the Panzar Rosse method. According to Gelos & Roldos (2002) , one must regard the banks as the industries which can maximize profits with their own revenue through cost functions and that the market is in a long-run equilibrium condition. De Bandt & Davis (2000) proposed that a bank is a company which creates a single product that acts as a financial intermediary, and that high input prices are not related to the quality of services; thus, they can generate high income.
RESEARCH METHOD
To measure the level of competition in the banking market, the study performed a test based on the form of an equation of a structural model. A form of linear log of the Panzar Rosse model of revenue and cost functions is formulated as follows (Claessens & Laeven, 2003) : ln(Pit) = 0 + βln(W1it) + ln(W2it) + ln(W3it) + λ1ln(Y1it) + λ2ln(Y2it) + λ3ln(Y3it) + εit ........... (7) Where, subscript i represents a bank, while t denotes a year, Pit is ratio of interest income/ total assets. For the proxy of prices, the following variables apply:
W1it: Ratio of interest expense/total savings; W2it: Ratio of personnel expense/total assets W3it: Ratio of operational and administrative expense/total assets. The model (7) also includes several variables to control each bank. The controller variables are:
Y1it: Ratio of capital/total assets; Y2it: Ratio of credit/total assets; Y3it: Total asset value. From the model (7), the H-stat value is obtained and used to determine the structure of the Indonesian banking market. One of the assumptions the Panzar Rosse method applies is that market conditions are equilibrium. In such a model, E-stat is considered equilibrium by conducting F test. If the F test is rejected, in the long term, the market will stay in a disequilibrium state. The equilibrium model is derived from the main model of PR by modification to: ln(ROAit) = 0 + βln(W1it) + ln(W2it) + ln(W3it) + λ1ln(Y1it) + λ2ln(Y2it) + λ3ln(Y3it) + εit ..... (8) The present research was conducted from 2006 to 2016, during which, the number of commercial banks in Indonesia up to 2016 was 116 entities. However, to set the limit of the scope of the study, the purposive sampling technique was used in order to obtain a total sample of 84 banks.
RESULTS AND DISCUSSION
In conducting the test of Panzar Rosse model, an equilibrium test is firstly performed by replacing the dependent variable with the ROA one using the F test. Based on the equilibrium test results on the E-stat model, it revealed that the hypothesis E = 0 is accepted, or in other words it can be concluded that in the long-term conditions, the market of banking industry is in equilibrium state.
The H-stat value is obtained by combining the β + γ + ϑ coefficient based on the input variables of funds, labor and capital which will be used to generate income, while the others are controlling variables. Based on results of data processing, the value of Hstat is presented in Table 3 and 4. The results of measurement indicate the effect of each independent variable on the dependent variable (Tables 3 and 4 ). Each variable shows a significant effect with a probability less than 0.05 (5%). Based on the probability test on the overall bank, it shows that all significant variables affect income, while for the state-owned banks and nonforeign exchange banks; there are 2 variables which has a value of probability more than 10%. It can be seen in the variables ln (w3) and ln (y3), which are the ratio of operating expenses to total assets and total asset ratio. In foreign exchange banks, there are 2 insignificant variables as seen in the variables ln(w2) and ln(y1), namely the personnel expense variable on total assets and the credit expense on total assets. At last, for foreign banks, there is an insignificant variable ln (y1).
Meanwhile, when viewed based on the BUKU of banks classification, there are only 2 significant variables for their dependent variables ln (w2) and ln (y3). Based on the Table 4 , it shows that although there are insignificant variables, if tested simultaneously, the research variables still have a significant influence. It can be seen based on the R-squared and Adj R-square values which are more than 50% except for non-foreign exchange banks, which is slightly below 0.5. In addition, based on banks classification by core capital, the banks of BUKU 4 group are more likely to be more competitive given that they are only dominated by the 4 largest banks in Indonesia. As such, the competition will be increasingly intense among these banks. However, the results of the research is not in line with those conducted by Yeyati & Micco (2007) in which they found that the banking market of large group is in the form of a monopoly yet it is the least competitive.
In addition, Figure 3 shows the H-stat results for all banking sectors and all BUKU categories in a state of monopolistic competition market. For BPD (regional banks) banks, the H-stat value tends to approach H = 0 (0.2735) which indicates that the market tends to be monopoly (short oligopoly). Meanwhile, the H-stat values of joint venture banks category tends to approach H = 1 (0.8325) which means that the banks classified into the group nearly approach the perfect competition market. The results of H-stat are an assumption that an increase in costs of inputs may occur as a result of increased banking output, which indicates that there is a linear correlation between input and banking income. When prices of input increase, banking revenues will increase.
The results in Figure 4 show that during the research period, the bank was in monopolistic competition with H-stat values ranged from 0 to 1. Referring to Table 3 , it can be seen that the H-stat value of the whole banks in the sample of study was 0.58694, which indicated that the market was monopolistic competition (0 <H-stat <1) with free entry conditions where each of competing companies has unequal market power (Bikker & Raaf, 2002) . Thus, this study finding is consistent with the results of previous studies conducted by Shaffer (1985 Shaffer ( , 1993 , Casu & Girardone (2006) , Claessens & Leaven (2004) , Majid & Sufian (2007) , Aysan & Abbasoglu (2007) , Athoillah (2010) , Widyastuti & Armanto (2013) during the consolidation period.
CONCLUSIONS AND RECOMMENDATIONS

Conclusion
The model of Panzar Rosse employed to model banking competition in Indonesia during the research period shows that the market is in an equilibrium state for the long term. Based on the results of the study, on average Indonesian banking industry is in monopolistic market state given the value of H-stat is 0.58694. It indicates that any increase in input prices will have an impact on bank income.
Meanwhile, the competitiveness of banking industry based on bank size categorized by its core capital, is more intense among large and medium banks (banks of BUKU 4, 2, and 1), whereas it is lesser in small-scale banks (banks of BUKU 4).
Recommendations
The limitation of this study is that this study only looks at the competition variable, and has not seen its relationship with other variables. In subsequent studies, it is expected to conduct research related to competition and relate it to other variables, such as market share or level of market concentration. In addition, it can conduct research related to how competition can affect the level of banking efficiency in Indonesia.
